Abstract: Bead cellulose samples with amidoximated polyacrylonitrile grafts were examined as sorbents for metal ions. The amount of the ion sorbed from 40 mM solution in a fixed period increased in the order Cd (II), Zn (II) < Pb (II) < Cu (II) << Ag (1). The treatment of bead samples with NaOH solutions caused the swelling, and both the amount of the metal ion sorbed and the sorption rate increased considerably after the NaOH treatment. More than 90% of metal ions sorbed by the beads were desorbed in 0.5 M H2SO4. The sorption-desorption-NaOH treatment cycle could be repeated without significant reduction in the extent of sorption.
Introduction
The sorption of metal ions from aqueous solutions is important, for example, for the recovery of precious metals from seawater and the exclusion of toxic metals from waste waters, and various chelating resins have been examined for the purpose. Examples are polymers having amidoxime groups which were tested most frequently for the recovery of uranium from seawater [1, 2] . Amidoxime compounds form colored complexes with some kinds of metal ions and several of them are used in the quantitative analysis of metals [3] .
Amidoxime resins are obtained via the amidoximation of nitrile groups in polymers (for example , polyacrylonitrile) with hydroxylamine. Graft copolymers of acrylonitrile with starch [4] and cellulose [5] were used as sorbents for metal ions after amidoximation. The polysaccharide matrix is considered to have some advantages because it is hydrophilic and biodegradable in nature . The shape of sorbent is important for the sorption performance and fibrous [6] [7] [8] [9] and porous [10, 11] samples having high relative surface area were tested.
We reported previously [12] the graft copolymerization of acrylonitrile onto microporous bead cellulose and the amidoximation of polyacrylonitrile grafts. About 40% of the nitrile groups could be converted into amidoxime groups. In this article we describe the sorption of several metal ions by these amidoximated bead cellulose samples. The effect of NaOH treatment on the sorption behavior was studied. These bead samples showed no significant decrease in the performance after repeated sorption -desorption-NaOH treatment cycles. 
